Giant and aneurysmal left circumflex coronary fistula to coronary sinus—Cardiovascular computed tomography imaging before and after surgical operation  by Watanabe, Tomoyuki et al.
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Summary  An  asymptomatic  43-year-old  woman  visited  our  hospital  for  differential  diagno-
sis of  cardiac  murmur.  The  transthoracic  echocardiogram  exhibited  a  dilated  duct,  which  had
turbulently  accelerated  color  Doppler  ﬂow  behind  left  ventricle.  The  coronary  angiography
(CAG) revealed  a  marked  dilated  left  circumﬂex  artery  (LCX),  which  appeared  to  connect  to
coronary  sinus  (CS),  indicating  coronary  artery  ﬁstula.  However,  it  was  difﬁcult  to  deﬁne  the
drainage site  of  ﬁstula  in  CAG,  because  the  imaging  contrast  was  insufﬁcient  for  markedly
dilated LCX.  The  drainage  site  of  ﬁstula  to  CS  was  ﬁnally  deﬁned  by  electrocardiogram-gated
64-multi-detector  computed  tomography  (MDCT),  and  MDCT  revealed  the  LCX  aneurysm  in  the
termination  site  of  ﬁstula.  The  patient  underwent  ligation  of  LCX-CS  ﬁstula  and  direct  closure  ofSurgical  ligation  of
coronary  ﬁstula coronary  aneurysm.  After  the  operation,  no  residual  coronary  ﬁstula  ﬂow  was  detected  either
by CAG  or  MDCT.  We  present  here  a  patient  with  coronary  aneurysm  associated  with  coronary
ﬁstula (CAACF),  who  underwent  surgical  operation,  and  suggest  that  MDCT  is  a  helpful  modality
for the  diagnosis  of  CAACF.
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Introduction
Coronary  artery  ﬁstula  (CAF)  is  a  rare  congenital  cardiac
anomaly,  which  is  incidentally  found  in  patients  undergo-
ing  coronary  angiography  (CAG)  with  a  prevalence  of  0.3
to  0.8%  [1].  Coronary  aneurysm  associated  with  coronary
ﬁstula  (CAACF)  is  even  more  rare,  and  is  speculated  to
be  seen  in  10%  of  CAF  patients  [2].  We  present  here  the
case  of  a  43-year-old  woman  with  CAACF,  who  was  diag-
nosed  by  electrocardiogram  (ECG)-gated  64-multi-detector
computed  tomography  (MDCT)  imaging  and  in  whom  we  per-
formed  a  surgical  operation.
Case  report
A 43-year-old woman visited our hospital in March 2010 for differen-
tial diagnosis of cardiac murmur. The chest auscultation indicated
a continuous murmur (Levine grade 2) at the apical area. The
cardio-thoracic ratio (CTR) in chest X-ray was 48% and the serum N-
terminal-pro-B-type natriuretic peptide was 38 pg/ml. The 12-lead
electrocardiogram exhibited no abnormalities. In the transthoracic
echocardiogram (TTE), a dilated duct was located behind the infero-
posterior wall of the left ventricle (LV) and showed a turbulently
accelerated color Doppler ﬂow (Fig. 1). Although the accelerated
abnormal ﬂow seemed to be drained toward the right atrium, nei-
ther the original vessel nor the drainage site was detected in TTE.
The CAG revealed that the left circumﬂex artery (LCX) was markedly
dilated and severely winded, whereas the right coronary artery
(RCA) and the left anterior descending coronary artery (LAD) showed
normal appearance. The dilated LCX was suspected to drain to
the coronary sinus (CS), indicating CAF between giant LCX and CS,
but even in the CAG the drainage site was hardly deﬁned because
the imaging contrast was insufﬁcient due to the markedly dilated
LCX. The drainage site of the CAF to the CS was ﬁnally deﬁned in
the ECG-gated MDCT imaging. Furthermore, the 3-dimensional (3D)
volume-rendering images clearly indicated the LCX aneurysm in the
termination site of the ﬁstula (Fig. 2). Thus, the patient was ﬁnally
diagnosed as having a CAACF.
Figure  1  Color  Doppler  images  of  transthoracic  echocardiography
(right) before  operation.  The  color  Doppler  ﬂow  was  highly  accelerat
posterior wall  of  the  left  ventricle,  and  the  accelerated  ﬂow  drained
atrium; LA,  left  atrium;  AV,  aortic  valve.
o
f
T
dy  sinus  e97
Although the patient had no obvious cardiac symptoms, since (1)
he had hemodynamically remarkable shunt rate (Qp/Qs = 1.59), (2)
er chest X-ray exhibited a signiﬁcant advance in CTR in 5 months
from 48% to 57%), and (3) she had marked LCX coronary aneurysm,
he underwent a surgical closure of the LCX-CS ﬁstula and direct
losure of the LCX aneurysm. After the operation, her heart murmur
isappeared and CTR decreased to 44%. Although the LCX continued
o have a dilated appearance, no residual coronary ﬁstula ﬂow was
etected after surgical operation both in CAG and MDCT (Fig. 3). The
atient was discharged without adverse events and is asymptomatic
nder anti-coagulation therapy.
iscussion
AF  is  rare  and  is  incidentally  found  in  patients  who  undergo
AG  with  a  prevalence  of  0.3—0.8%  [1].  Approximately  10%
f  patients  with  CAF  have  CAACF  [2].  Previous  reports  have
ndicated  that  most  adult  patients  with  CAACF  are  asymp-
omatic  and  are  identiﬁed  by  continuous  heart  murmur
nd/or  abnormality  on  chest  X-ray  [2].  Non-invasive  TTE
s  the  most  suitable  modality  for  the  initial  perception  of
AACF,  because  it  is  easy  to  assess.  However,  as  shown  in
his  case,  TTE  has  difﬁculties  to  identify  both  the  origin  and
he  drainage  site  of  CAACF.  CAG  is  an  essential  investiga-
ion  for  the  diagnosis  of  CAACF.  However,  CAG  sometimes
ails  to  contrast  the  drainage  site  of  ﬁstula,  especially  in  a
ase  with  severely  dilated  coronary  artery  [3].  Furthermore,
irose  et  al.  have  reported  that  the  aneurysm  formation  in
AACF  is  mostly  seen  in  the  terminal  site  of  CAF,  which  may
e  difﬁcult  to  deﬁne  in  CAG  [2].  Therefore,  reports  have
uggested  cardiac  MDCT  as  a  reliable  substitute  modality  for
he  diagnosis  of  CAACF  [3—5]. In  the  present  case,  the  multi
lanar  reconstruction  (MPR)  imaging  of  MDCT  indicated  not (TTE)  from  the  view  of  short  axis  (left)  and  ﬁve-chamber  view
ed  in  the  dilated  ducts,  which  were  located  behind  the  infero-
 to  right  atrium.  LV,  left  ventricle;  RV,  right  ventricle;  RA,  right
nly  the  accurate  drainage  site  of  CAF  but  also  the  aneurysm
ormation  of  LCX,  which  were  impossible  to  deﬁne  in  CAG.
hus,  cardiac  MDCT  imaging  can  be  a  useful  modality  for  the
iagnosis  of  CAACF.
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Figure  2  (A)  Multi-detector  computed  tomography  (MDCT)  image  of  the  patient  before  surgical  operation.  MDCT  demonstrated
that the  dilated  and  tortuous  left  circumﬂex  artery  (LCX)  drained  to  the  coronary  sinus  (CS),  indicating  the  coronary  artery  ﬁstula
between LCX  and  CS.  Although  neither  atherosclerosis  nor  calciﬁcation  was  observed  in  the  coronary  artery,  the  coronary  aneurysm
was seen  in  the  terminal  site  of  LCX  ﬁstula  (arrowheads).  (B)  Volume-rendering  MDCT  images  of  giant  and  aneurysmal  LCX  ﬁstula
t t  a  tortuous  and  dilated  LCX  connected  to  CS  and  the  terminal  site
o  LA,  left  atrium;  AO,  aortic  artery.
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Figure  3  Curved-plane  reconstruction  images  of  multi-
detector  computed  tomography  (MDCT)  after  the  surgicalo CS  before  the  surgical  operation.  MDCT  images  indicated  tha
f LCX  ﬁstula  exhibit  aneurysm  (arrowheads).  RA,  right  atrium;
Since  ﬁstula  formation  between  LCX  and  CS  is  unusual  in
AF  patients  [1],  surgical  case  reports  of  LCX  aneurysm  with
stula  to  CS  have  been  rarely  reported,  in  which  the  closure
f  ﬁstula  with  and  without  proximal  ligation  of  the  aneurys-
al  LCX  was  performed  [6,7]. In  case  the  ﬁstula  closure
eads  to  a  disturbance  of  normal  coronary  ﬂow  by  thrombus
ormation,  an  aortocoronary  bypass  to  intact  branch  would
e  required  in  addition  to  CAF  ligation  [6].  Most  cases  under-
ent  surgical  operation,  because  of  cardiac  symptoms  such
s  shortness  of  breath,  fatigue,  angina,  impending  coronary
neurysm  rupture,  and  infective  endocarditis.  Although  our
ase  had  not  complained  of  any  cardiac  symptoms  before
peration,  we  undertook  a  surgical  operation  because  she
ad  a  high  risk  of  cardiac  complications  due  to  high  shunt
ow  in  the  ﬁstula.  Previous  reports  also  suggested  that  a  sur-
ical  operation  should  be  performed  for  patients  with  CAACF
ven  though  they  are  asymptomatic,  since  they  may  develop
operation.  The  coronary  artery  ﬁstula  was  successfully  closed
by the  surgical  ligation  (arrowhead)  and  there  was  no  residual
ﬁstula ﬂow.  LCX,  left  circumﬂex  artery.
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serious  cardiac  complications  in  the  future  [2].  Furthermore,
after  the  surgical  operation,  the  patients  with  CAACF  require
anti-coagulation  therapy  to  avoid  thrombus  formation  in  the
dilated  coronary  artery  [2].  Thus,  MDCT  imaging  is  useful
for  a  long-term  follow  up  of  CAACF  operation  in  terms  of
recurrence  of  shunt,  changes  in  coronary  arterial  size,  and
thrombus  formation.
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